Introduction: Hemangiomas are benign tumors characterized by proliferation of blood vessels. A few hemangiomas are aggressive, characterized by bone expansion and extraosseous extension. These benign tumors may be mistaken for metatasis resulting in unnecessary biopsies, which have a high risk of hemorrhage. These hemangiomas can spread not just into the paraspinal soft tissues but also into the epidural region of the spinal canal causing cord compression and paraparesis. These clinical symptoms can be relieved by surgical decompression of the posterior elements, embolization or radiotherapy.
Introduction
Vertebral body hemangioma is a common condition with various case series reporting its incidence to be between 10% and 27% [1] . In the bone, they are of dysembryogenetic origin otherwise also called as hamartomatous lesions. They have high vascularity, intralesional oedema and intralesional fat [2] . Most hemangiomas are small, about a third are multiple and only 0.9-1.2% of hemangiomas cause symptoms [1, 3] . Very few hemangiomas are aggressive causing bony expansion and extraosseous
What to Learn from this Article?
Aggressive vertebral body hemangiomas can cause compressive myelopathy due to extra-osseous extension and can typically be identified by their corduroy cloth and polka dot appearance.
extension, with extension into the paraspinal and epidural spaces [4, 5, 6] . New onset of back pain with subacute progression of a thoracic myelopathy has been reported as the most common presentation for patients with neurological deficit due to aggressive vertebral body hemangiomas [4] . Thus, it is important to recognize this entity, include it in the clinical differential diagnosis and to look for the extensions of such vertebral body hemangiomas.
Case Reports

Case 1 History and examination findings
Reported here is a case of a 48-year-old Indian woman with back pain, which was insiduous in onset, localized to the mid-back and aggravated on sitting, walking and change of posture, with progressive weakness of bilateral lower limbs, more severe in the distal muscles (power was 2/5 in the distal muscles at the time of presentation). The power was graded according to the Louisiana State Medical University Medical Centre grading for individual muscle power. The patient has increased tone, spasticity, clonus and extensor plantar reflex in the lower limbs.
Imaging
On magnetic resonance imaging (MRI) a T2 and short tau-inversion recovery (STIR) hyperintense (aggressive hemangiomas contain less fat and more vascular stroma thus producing a high signal on T2 weighted images) expansile, osseous lesion with trabecular thickening, with extraosseous intraspinal component was seen causing spinal cord compression with T2 hyperintensity of the spinal cord (Fig. 1 ).
Computed tomography (CT) was done for confirmation and showed thickened vertically oriented trabeculae in D7 vertebral body with epidural extraosseous extension into the spinal canal and the paravertebral soft tissues giving rise to a polka dot (axial) and corduroy cloth appearance (saggital images). The hemangioma was seen to involve the laminae and pedicles of the vertebra (Fig. 2) .
Follow-up
A clinical decision to perform surgical decompression was taken for the first patient. Intraoperatively, a mass was seen arising from the vertebral body and extending into the spinal canal. Tumor showed a tuft of vessels in the bony tissue which had very high vascularity. Histopathology confirmed the lesion to be a hemangioma. Laminectomy was done for the patient to cause spinal decompression. Pedicle screw was placed into the vertebral body affected by the aggressive vertebral body hemangioma. Difficulty was faced while passing the pedicle screw into the normal vertebra (superior) during the surgery, and one of the pedicle screws inadvertently indented the cord after being displaced into the spinal canal (Fig. 3) . Displacement of the pedicle screws is a known complication which can cause spinal cord compromise. This case report reiterates the need for the use of alternate treatment modalities like radiotherapy and embolization in aggressive vertebral body hemangiomas.
In the immediate post-operative period the power of the lower limbs reduced to Grade 2. However after the inflammation subsided at 6 months of follow-up, the power had increased to Grade 4. The patient is currently undergoing physiotherapy for her symptoms.
Case 2 History and examination findings
Reported here is a case of a 24-year-old Indian woman in the post natal period who had progressively increasing back pain and loss of sensation in the limbs following delivery of her first child by a lower segment Caesarian section. Patient on examination had loss of sensation in both the legs, with power of 3/5 in the distal muscles of the lower limb with increased tone and spasticity. The proximal muscles of the lower limb had a power of 4/5.
Imaging MRI with contrast was done which showed a D10 T2 and STIR hyperintense expansile, osseous lesion with trabecular thickening as seen in the previous case with paravertebral and intraosseous extension causing compressive myelopathy. Significant enhancement was seen in the right paravertebral region involving the lamina and the pedicles with epidural extension (Fig. 4) .
Compressive myelopathy was seen as T2 hyperintensity of the cord with reduced intraspinal space secondary to bone expansion (Fig. 5 ).
This pattern on MRI was considered typical and a diagnosis of an aggressive vertebral body hemangioma causing compressive myelopathy was given.
Follow-up
This patient was offered embolization or radiotherapy for treatment. The patient opted for radiotherapy and chose to undergo radiotherapy at a centre in her city of residence. The patient was then lost to follow-up.
Discussion
Vertebral body hemangiomas causing compression of the spinal cord can occur at any age and they have been noted to have a predilection for the thoracic spine. Hemangiomas are known to cause rarefaction of the bone with exaggerated vertical striations representing reinforced trabeculae [2] . The vascularity, interstitial oedema and intralesional fat determine the signal intensity of the hemangioma [7] .
A review of literature showed that the differential diagnosis of compressive hemangiomas with a coarse reticular pattern and extradural extension includes rare differentials like hemangioblastoma, lymphangioma, and Ewing sarcoma [2] . However, in the presence of typical imaging features as described above there is no need for any differential diagnosis.
While the first patient underwent surgery, the second patient opted for radiotherapy for the treatment of the lesion. Few cases of pregnancy causing symptomatic vertebral body hemangiomas with epidural component have been reported in literature. Vascular, hemodynamic and endocrinal causes have been postulated to cause increase of hemangioma size during pregnancy. Inferior venecaval compression by the gravid uterus causes decreased venous outflow resulting in expansion of the hemangioma. High progesterone level with plasma volume expansion and endothelial proliferative activity of estrogen causes increase in the size of the hemangioma [8] . In the second patient reported the progression occured in the post natal period during lactation.
Treatment options for aggressive vertebral body hemangiomas include interventional radiology options like embolization or ethanol injection, radiotherapy or surgery. Literature shows all these modalities to be effective in treatment [3, 4, 5, 9, 10] . As early as 1994, intralesional ethanol injection was advocated for treatment [11] . However, ethanol dosage of <15 ml was recommended. A case series of aggressive vertebral body hemangiomas described increased volume of ethanol injection due to interstitial injection of ethanol secondary to inability to inject into an arterial feeder or due to excessive bleeding [12] . A CT angiography prior to ethanol injection is also desirable to localize the vascular part of the tumor because success of the procedure depends upon placement of the needle tip and injection of the ethanol into the vascular part of the tumor [12] . Though initially embolization was found to be useful as an adjunct to surgery, currently embolization with onyx is believed to be the effective treatment for aggressive vertebral body hemangiomas [13, 14, 15] .
A preoperative digital subtraction angiography is ideal and necessary to detect arterial feeders. Though the surgical option is effective, it always raises the risk of intra-operative (as in the first patient) or anesthetic complications. A percutaneous vertebroplasty may be offered to the patient when the patient has a secondary compression fracture. Here, polymethyl metha-acrylate is injected into the bone. This results in pain relief and bone strengthening and may reduce the need for aggressive surgery [16] .
Radiotherapy following surgery was found to cause complete regression of the tumor in a few cases [17] . Radiotherapy alone was found to cause total or near total regression of symptoms of aggressive vertebral body hemangiomas in 77% of patients in a case series of 9 patients. However this involved administering a radiation dose of 3000-4000 rad, with 200 rad/day, with five fractions a week for upto 62 months [18] . Malignant transformation has also been reported in patients subjected to repetitive irradiation for treatment [19] . A multicentre study involving 96 patients with a median follow-up of 68 months, showed that with doses of about 3400 rad the response rate of patients was 90.5% with 62% of patients showing a complete response. This multicentric study concluded that radiotherapy was easy, safe and effective for pain relief [20] .
Thus, with myriad treatment options available it is not only necessary to arrive at an accurate diagnosis of this condition, avoiding unnecessary biopsy, it is also important to decide on the most suitable modality or the best combination of modalities for treatment. Though there may not be definite guidelines for management of aggressive vertebral body hemangiomas surgery is always accompanied by risk of intraoperative spinal cord injury and radiotherapy is limited by the radiation dose [3] . Embolization with onyx is considered effective and safe with more controlled injection with shorter injection times [14, 21] . Reflux into the epidural venous plexus may occur without significant morbidity confirming the safety of embolization with onyx [21] .
Conclusions
Aggressive vertebral body hemangiomas can have epidural extension and cause parapareisis due to compressive myelopathy. The clinical symptoms of the patient can be relieved by surgical decompression of the posterior elements or by radiotherapy. Use of onyx for intraarterial embolization is now believed to be the safest and most efficacious method for treatment of aggressive vertebral body hemangiomas. However, in the
Clinical Message
Aggressive vertebral body hemangiomas must not be mistaken for vertebral metastasis causing spinal cord compression. For patients with aggressive vertebral body hemangiomas treatment option of embolization and must be offered before surgery and radiotherapy.
absence of definite guidelines a multicentric study is warranted to prove that embolization with onyx is better than surgery with post-operative radiotherapy.
